This paper presents an enriched methodology for the selection of personnel in private and public enterprises. The proposed methodology uses the concept of distance (Euclidean, Hamming's, Minkowski's, and Mahalanobis') as a basis element for decision taking, based on the theory of fuzzy logic. Through those mechanisms we got highly efficient results in terms of the company's interests in this functional area related to obtaining high impact intellectual assets. Adequate human resources convey high performance for the company and increase profit and place it as market leaders. We present an application case for the proposed methodology.
INTRODUCTION
Treatment and characterization of the selection of intellectual assets (human resources) is more and more important each day, because it is a strategic element within public and private organizations. This paper is organized as follows. Section two establishes that human assets are the basis for projecting the company as a fundamental support component for the development of towns. We address the problem of planning human resources, recruiting, and selection under existing criteria, using certainty and random conditions. Section three characterizes the problem under uncertainty. In the fourth section, we present a study case, where we use fuzzy logic to efficiently and effectively select human resources in an enterprise. Section five presents a study case that uses Euclidian and Hamming distances and
Minkowski's referential, as well as Mahalanobis' distance.
CHARACTERISTICS OF HUMAN RESOURCES
Human resources planning, according to Wayne Mondy R, et al (1997) [17] , is the process of systematically revising the human resources requirements, with the goal of ensuring that the required number of employees, with the necessary skills, be available when needed. This concept is of key importance today, since one of the greatest challenges in an enterprise to adopt corporative strategies, lies in the diligent application of human resources to consolidate the intellectual assets to support the organization. In such conditions, the company will be able to confront any challenge.
Human resources planning means to match the internal and external offers of personnel with the openings in a company, in a given period of time. Nevertheless, in real life there exists a growing mismatch between the openings and the qualified people available to fill them.
That is the main reason why we need the design of efficient strategies to fill the openings with the best people and allow us to be competitive all the time, yielding high levels of performance.
Aiming in that direction, Gómez C.G. (1994) and González Santoyo F., et al. (2003) [5] establish that every company, in order to achieve its goals, needs to enter a planning process of its activities. This planning enables it to take good decisions, in a framework of an adequate performance, reach its goals and position itself as a company with a world class administration. Wayne Mondy R, et al (1997) [17] , establishes that recruiting is the process of attracting individuals in a timely manner, with the required attributes, and in good numbers, and to encourage them to apply for the vacant places in a company. In such conditions, we are able to select the best person for each job or position.
It is common for the recruiting process to start when a manager starts a hiring employees for a given position. The hiring announcement includes the name of the job, department, starting date. At that time, the manager determines the attributes or profile of the desired person for that job. A) The information provided by the job description, profiles the human requirements and expected levels of performance.
B)
The human resources planning (both short-and long-term) may provide a figure of the future openings with a given precision, and may also conduct the selection process in a logical and ordered form.
C) The prospects are important elements to form a group of people from which to choose. By all the above points, we can say that in this part (selection) of human resources planning is the main part and it is imperative to determine all attributes of each position in the company. In this paper we take as a basis for the selection of human resources, the most important approaches of the classical theory, like those cited above.
Departing from that we extend the theory to use fuzzy logic and will use them in a national and international parcel company. The elements to be considered as basis for the analysis under uncertainty are analyzed in detail in the following sections.
3.

THEORETICAL CHARACTERIZATION OF PERSONNEL
SELECTION UNDER UNCERTAINTY
The minimum recommended Psycho-social elements to be taken into account for the analysis are:
• Entrepreneurial attitude
• Socialization skills
• Intellectual skills
• Cultural level
• Healthy and balanced habits
• Mental strength
• Discipline and formality
• Leadership
• Personality (resistant to bad influences)
• Recognition and devotion to the company
The minimum required physical elements are:
• Physical fitness (general medical examination)
• Resistance to common diseases (colds, flu, etc.)
• Quick recovery from common diseases
• Endurance
According to Gil Lafuente J. (2002) [4]
, the academic, and technical elements, to be considered are:
• Each position in the company must be filled by a professional, who is expected to possess a number of characteristics, at a given level.
• Those characteristics may change with the job or position.
• The required level for each characteristic does not need to be the same for all positions in a company.
The stages in the suggested human resources selection scheme are: According to Gil Aluja J.(1996) [3] , the work factor is one of the most important elements in a company. His study was done from various angles and perspectives, having the contribution of psychologists, sociologists, politicians, jurists, and economists, among others.
Nowadays, a good work team is the most precious asset of a company.
The team members and their work take the companies to success or failure. That is the reason why it is so important to gather intellectual assets able to support the companies development and position the company as a world-line organization, leader of the market in its area of development.
In the selection process, we need to understand and be understood to choose the best human resources, able to find in their activities everyday satisfaction and future hope. This gives place to the interactivity among human beings in the organizations. We need to create harmony and synergy, to know our possibilities and limitations, to admit the flexibility and uncertainty. Authority and freedom are not antagonic, but they induce thinking in social and psychological entropy.
In this paper we strongly rely on the work of Dr. Jaume Gil Aluja, where he states that there are many difficulties, stress, rejections, and confrontations emerging from the lack of communication and from the " semantic absence" . In this approach we reject an all-or-nothing decision, which in this context would imply the selection or rejection of a human being. The work in this paper is based on the application of fuzzy logic, which provides a smooth grading scheme, and allows to place everyone without being hostile.
The goal of the application of fuzzy logic is to provide alternative information to the one provided be classical theory. This fact provides more efficient and effective decisions in the selection of human resources in the company.
This approach provide a modernization of the planning methods and management of human resources. These model are oriented to cases like: grading, chores exchanges, permanent education to new activities that may raise in the future, psychological and sociological aspects, decrease the stalls, partial time, home working, social promotions, harmony among several groups of employees, consequences for the workers' families, among others. The above statements lead not to "the best world" but to "a better world".
To place human beings (workers) adequately, we need to move from a verbal semantic to a correspondence with numeric semantics. We need to accept that this transfer from verbal semantic to the numeric correspondence is subjective, except for particular cases where measurements are possible.
Objectivity is no more than the subjectivity of a group large or powerful enough, or even skilled in the manipulation of the media. As pointed out by A. Einstein, not even science may, by itself, be objective.
Nevertheless, we need to include learning and expertise to place 
If any skill is not required, we can simply eliminate it from (C).
Once the fuzzy set is specified, we compare required skills for each opening with those presented by each prospect; this way we can get the numerical values for the fuzzy set expressed before in a semantic scale containing eleven values, as proposed by Gil Aluja J. That semantic scale has been modified to fit this work (see Table 1 ). 
Average
To fill an ideal profile we need the following explanations:
To fill an opening in a company, initially, we establish an ideal profile and study the (n) closest profiles.
Starting from the ideal profile, we determine the selection of other profiles from prospects that wish to fill a given opening.
In this work, we define an ideal profile as a set of properties that a prospect needs to fulfill. For this case we depart from uncertain estimations, so we need to determine the distance from the prospect's characteristics to the ideal ones. Those distances indicate the behavior of each prospect to fill the opening in the company. From now on, a prospect will be called a professional and will be denoted by Pi. So we use the notion of distance, established as an index for this kind of problems.
We assume distance is not a concept belonging to the physical world.
In fact we find behavioral maps, established as a set of attributes The first thing we need to keep in mind is that to provide meaning to terms like length, we need a set of measurement rules. Those rules allow us to assign a number to a given process or body, representing that body's magnitude.
Assume we have a few points in the planet's surface, and want to represent then on a piece of paper. This leads immediately to define two sets of objects, one with locations or physical points, and another one containing geometrical principles. The first principle has a physical reality, and is accessible to all kinds of observations. The second one has an abstract entity and cannot be observed. Those facts entail a relation between both sets.
If we take as reference the framework of physical observations, we infer that the data are lengths on the earth's surface. So that before talking about points or distances, we need to establish the following rules:
• To specify when two lengths are equivalent; in this context, we think of a physical plane, and discard all numbers.
• To specify the combination of lengths. It is evident that two lengths can join physically in several forms. Such a combination must satisfy certain conditions to follow the properties of addition of two numbers.
• To set a convention for unity.
Once the previous rules are established, we can establish numerical representations. The set of locations correspond to a set of geometrical points.
What are the relations between different locations?
Those lengths will be measured numerically and will (therefore) govern the relations among geometrical points. That is when the application of the distance concept comes to play.
According to Kolmogorov, Formin (1957) [13] , the metric space is defined as a set of points, and for each pair of points a distance function is defined. A space is a metric space <A,d> if: 1) A: {x,y,z,…} is the set of points. is expressed by Equation 3 .
To establish comparisons we need to use the relative Hamming distance, given in Equation 4.
Where n= number of characteristics in the problem.
• The absolute Euclidian distance between two fuzzy sets (A, Bj)
can be expressed by Equation 5 .
And the relative one in Equation 6 .
• The absolute Minkowskian distance is given by equation 7.
And the relative one in Equation 8 . What is know as
, is expressed as in Equation (9).
where
−1 is the inverse of the variance-covariance matrix of the sample.
The variance -covariance matrix allows us to take into account the sparsity of the variable in space. According to Grafulla C., Bernabé F.
M. (2002) [8], Yiun Wu (1996) [19]
, we use this distance, instead of the Euclidean distance because there exist significant correlations between the characteristics used in the analysis. Also, this distance projects multi-dimensional characteristics to a single scale.
In this work, we use the Euclidian and Hamming distances. These distances, according to Gil Aluja J. (1996) [3] , must follow the following properties:
A numeric function of (x,y) ∈ E X E, where E may or may not be a ∀ x , y , z∈E :
Where * is an operator associated with the considered distance.
It is important not to confuse distance with metric. In a metric, we can verify that (x = y)⇔(d(x,y)=0).
Psicological space. According to Bogardus (1925) we need to find a structure that explains the relationship between different ethnical groups in a given community. We can think of these groups as points in the space.
So, we propose a uni-dimensional structure where one can place every group as a point at different distances from each other.
We assume those distances are present as different conducts of social interaction. Concerning our problem, the closest relationship is represented by the most fit candidate for the opening. This is the closest representation to the idea profile and the farthest one corresponds to the least desirable candidate to work in the company.
These kind of conducts and behaviors observed on candidates to fill an opening in the company may be sorted according to the distance criteria proposed in this work.
4.
STUDY CASE
The application of the proposed methodology, where we perform evaluation using fuzzy logic, will be presented using a company "W" S.A. de C.V. This company is a national e international parcel company. In this work, we perform an analysis of the selection of the job Director of Shipping and Delivery as an example to apply our approach concerning uncertainty, through fuzzy logic.
JOB´S PROFILE
The minimum profile that the company "W" S.A. de C.V., has established for the job Director of Shipping and Delivery is:
Area: Logistic Services Department
Academic Background: Bachelor in Business Administration, International
Commerce, Economy, or related, preferably with a specialty in logistic in shipping services or related.
English Language: 100%
Working Experience: a minimum of 5 years in a parceling company.
Elaboration of plans of improvement of reception, shipping, and delivery of parcels.
Personal Requirements: proactive person, innovative, tidy, detailed, available to move, analytical, and intuitive.
Reports to: Manager of Logistic Services
Receives reports from: region messaging and parceling managers, office or agencies operation supervisors -matters related to these services.
Coordinates with: shipping and delivery personnel, national and international, human resources, sells and commercialization, customer representatives.
Hierarchy of the job: Medium
The enumeration of the characteristics and skills above does not include all desired properties of a manager. Nevertheless, we consider them as representative for this study case.
CHARACTERISTICS OF THE IDEAL PROFILE FOR THE JOB
According with the established profile, the Human Resources Staff structured such profile taking into account the attributes in Table 2 .
The Human Resources Staff is formed by five experts. Using the Delphi method, they have established that the minimum requirements for the ideal profile of the cited job are given in Table 3 . Taking the information contained in Table 3 as reference, the fuzzy set that represents the ideal descriptor for the cited job is: We need to take into account that the ideal profile is characterized as the optimal level the company requires for the selected personnel, according to this criterion to fill an opening in the company. Anyone close to that profile, will have a mixture of characteristics that will provide the best results to the company. For the case, we consulted with the Director of Logistic Services. The recruiting and human resources selection department has considered seven candidates with the desired profile, from n applicants.
According to the criteria established in Table 3 ., the evaluation group, issues a score table, expressed by: Table 5 presents the evaluation of the cited job, using the Hamming distance for each professional. Table 6 presents the same results, using now the Euclidian distance. [11], so the result of the sorting depends on the distance chosen for the analysis. Nevertheless, for our case, the selection of the desirable opening at the first preference level is done using the same decision strategy. Our conclusion is that any distance function can be used for this kind of applications.
Using Hamming's distance, the relation among prospects is P4 < P5< P7< ( P1 = P3)< P6< P2. This relationship expresses that P4 is preferred over P5, which is in turn preferred over (P1 y P3), and so on. This product will be a high impact referential, but it will be valued giving more weight to those characteristics in which the company has a higher interest. For instance, faithfulness to the company, proactivity and leadership, just to mention some characteristics that are often important for directors in the company under consideration.
The final outcome, using the Euclidian distance is P4 < P5< P6< P1 < P3< P7< P2.
The results and relations obtained using the propose methodology allow us to conclude that from the perspective of the analysis of the referential distances (Hamming's and Euclidian), the prospect that by the exhibited characteristics gets the closest to the ideal, efficient profile to fill the mentioned opening is P4.
We also conclude that the analysis criteria established in this paper are efficient for the decisions taken in the area of the company related with strategic management of the intellectual assets of the company. May the company be public or private, producer of final consumption products, of capital goods and services.
We are not using Mahalanobis' distance, since according to Grafulla C., Bernabé F. M. (2002) [8] , Yiun Wu (1996) [19] , the reason to use this distance would be the presence of significant correlations among the characteristics involved in the analysis, and dimensionality reduction.
Since in this work those conditions are not satisfied, we decided to postpone the use of that methodology to a different framework, where all the required theoretic characteristics be fulfilled.
It is highly recommended to incorporate the presented methodology in a generalized, systematic, and permanent way in certified, leader companies, characterized as world-rank companies.
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